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Abstract

This paper presents an efficient Quantized Equal Gain Transmission(QEGT) codebook index searching technique for
MISO beamforming system in a Rayleigh flat fading channel. The searching time for the optimum weight vector among
the codebook vectors increases exponentially when the codebook size increases linearly, although the bit error rate de-
creases. So, newly defined simple metric is proposed for fast searching, which determines a few candidates. Then the
conventional method combined with accurate search algorithm selects the optimal index. This strategy significantly re-
duces the overall search time, while maintaining almost the same bit error rate performance, Furthermore, as the code-
book size increases, the search time is considerably decreased compared to that of the conventional approach.
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Fig. 1. Block diagram of closed-loop transmit diversity.
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Table 1. QEGT codebook size NJ/L.

B=2 B=3 B=4
M,=2 4/2 8/3 16 / 4
M,=3 16 /4 64 /6 256 /8
M= 64 / 6 512/9 4,096 / 12
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Fig. 2. Average probability of symbol error for MISO
channel using QEGT codebook( ¢ ,3).
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Fig. 3. (a) Block diagram of conventional index search
technique, (b) Block diagram of efficient index
search technique.
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Table 2. Simulation assumptions and parameters.

Carrier frequency 2 GHz
Data rate 9.6 kbps
Data modulation format BPSK
Channel multi-input single-output
Number of Tx antennas 2,3
Fading quasi-static Rayleigh fading
Mobile speed 3, 60 km/h
Threshold angle( g ) 1.5
Channel estimation perfect
Synchronization perfect
Antenna correlations perfect
Detection hard decision
Number of iterations > 2x10°
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Table 3. Comparison of number of candidate indices
& average SER loss rate with optimal phase
threshold angle.

Optimal phase threshold angle
1.0 1.5 20
NCI 27 38 47
Average SER loss
rate(3 km/h) 3dB 0 dB 0 dB
Average SER loss
rate(60 km/h) 3 dB 0 dB 0 dB
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